4 to the minimum specification which is that the tube must have the minimum resistance to ventilation, an inflatable cuff to make a gas-tight seal in the trachea, and must be as non-irritant as possible. Surgically, a high tracheostomy is easier to manage than a low one. General anaesthesia with endotracheal intubation is essential for the operation, and the patient must be rendered apncric by the use of a relaxant and overventilated throughout the proceedings. If this is done there is no difficulty in getting the patient to accept the respirator. A subject's urge to breathe is governed more by the carbon dioxide tension in his blood than by the oxygen tension, so if the Pco2 is dropped by overventilation, he will make no respiratory efforts at all and can be easily maintained on the respirator. Fighting a respirator is always due either to underventilation or to some degree ofcardiac failure, when there is a reduction in lung perfusion and consequently the carbon dioxide cannot be removed.
The main disadvantage of tracheostomy is infection. This is inevitable and leads to an increase in bronchial secretions, so these patients have to have bronchial toilet from time to time. In babies this infection may be severe and sometimes prolonged nasal endotracheal intubation is preferable. In these cases the disadvantage of intubation of the trachea is the relative thickness of the tube leading to increased respiratory resistance, although this can be overcome to some extent by the use of a negative phase ventilator.
Mr Kenneth Wilson (London) In this paper I shall restrict my comments to tracheostomy in relation to intermittent positive pressure respiration. I shall not attempt a comprehensive survey of tracheostomy in all its aspects. Dr Spalding has dealt with the indications in detail, and it is useful to consider these under the headings of those patients whose lungs are normal, those in whom the lungs are abnormal, and those with crushed chests.
It is axiomatic that tracheostomy to be performed to permit intermittent positive pressure respiration is never a 'smash and grab' or emergency operation. If patients in hospital or arriving at hospital require intermittent positive pressure respiration, the first step is always peroral endotracheal intubation with a cuffed tube. All respiratory units should have a team available to go out and fetch patients who are in, or who may be going into, respiratory failure. This team consists of an anesthetist and a physician, who may well be a neurologist. The case is assessed and if necessary the patient is anaesthetized, intubated and brought into hospital. In most cases it will be possible to decide within a short time of admission whether intermittent positive pressure respiration will be necessary for longer than twenty-four hours. The cases in which it may be reasonable to wait and see are mainly those of barbiturate poisoning. I do not think it is wise to leave an endotracheal tube down for longer than twenty-four hours even in these cases, but many show signs of recovery in this time. The other group of cases in which we may delay for a day are the head injuries. It is probable that a patient who has not started to breathe within six hours of cerebral trauma has received a mortal injury, but I am always guided by my neurological or neurosurgical colleagues in this matter.
If a tracheostomy is to be performed it should be done as a set surgical procedure in a fully equipped operating theatre. I am sure that the use of partially equipped makeshift accommodation is unsuitable for an operation which should be carried out with as much care and precision as any other operation on the deep structures of the neck. The hoary old attitude that only an effete pedant uses the correct term 'tracheostomy', instead of sticking to the nonsensical misnomer 'tracheotomy', goes hand-in-hand with the idea that the operation has not really been properly performed unless it has been done with a rusty knife on a purple patient on the kitchen table.
The question of who should perform the operation arises from time to time and here again atavistic recollections sometimes stir deep in the breasts of our colleagues. They appear to feel that every doctor should be from birth, or at any rate from qualification, his own tracheostomist and that to ask a laryngologist to do the operation is somehow to lose face. In fact it is possible to teach any competent surgeon of any specialty to do the operation properly, but it may often be that a laryngologist is available to be a member of the team in a respiratory unit. During the last epidemic ofpoliomyelitis I remember the case of a young woman with bulbar palsy who was in the terminal stages of pregnancy. She had very extensive paralysis and was almost moribund and she was taken to the theatre for a Caesarean section and tracheostomy, as we had already learnt in those days that the most unlikely cases may recover. My friend, the obstetrician, observed that it would make a change if he did the tracheostomy and I the Qesarean section. I have no doubt that both of us would have succeeded had we adopted this course, but we came to the conclusion that it would be in the best interests of the patient if we both carried out our normal activ-S ities. The patient left hospital six weeks later with partial paralysis of the left deltoid muscle and a thriving daughter and so my friend may well have been right. The deltoid palsy was due to the polio and not to interference with the brachial plexus during the tracheostomy. The technique of the operation is to some extent a matter of choice, but there are some changes from former practice which should in our view become standard. When the operation is to be performed in a previously intubated patient, as in these cases, a transverse incision in the line of skin crease provides an entirely adequate exposure and avoids unnecessary risk of subsequent disfigurement. The vertical incision in tracheostomy should be reserved for the crisis cases, and these do not fit into that category. We recently did a tracheostomy on a female infant forty-eight hours after birth, and found no technical difficulty when using a transverse incision.
The deep fascia is incised vertically and the dissection may well be carried out with curved 5 inch Mayo's scissors. The isthmus of the thyroid gland may impair the view of the trachea and if so it should be divided. Adequate retraction to expose the trachea as far as the fourth tracheal ring, and to facilitate complete hemostasis, is essential. The single and, even worse, the double hook retractors previously included with the solid bladed scalpel and other objects in the ward 'tracheotomy set' hinder rather than facilitate retraction, and belong on the same shelf in the museum as the probang and the coin-catcher. Retractors of the Langenbeck type are efficient, and two or even three assisting hands may well be necessary to hold them. There is no merit in foregoing assistance in the theatre as a clear view is essential. When the trachea is exposed, but before it is opened, skin sutures should be inserted and tailed at such a length as to avoid interference with the view. Insertion of skin sutures at this stage avoids manhandling the tube when it is in position.
The opening in the anterior wall of the trachea should be at the level of the third tracheal cartilage, and it should be of such a size as to permit the insertion of the tube without forcible dilatation of the trachea. Such dilatation, either through a vertical incision or through an inadequate stoma, may cause transverse tearing of the tissue between the cartilages or lead to pressure necrosis of the tracheal wall. Either of these may lead to exposure of bare cartilage and the subsequent avascularity leads to sequestration and defect. The planned and limited defect caused by the removal of part of the third cartilage and part of the cartilage above or below does lead to demonstrable narrowing of the trachea on healing, but the diameter of the trachea at this Section ofLaryngology with Section ofOtology 33 site is always greater than that in the immediate subglottic region. Watts (1963) quotes clinical evidence for this and experimental evidence following removal of part of the tracheal cartilage in dogs.
Our preference is for the Radcliffe type of tracheostomy tube, as described by Spalding & Crampton Smith (1956) . This tube, of rubber or of latex reinforced with nylon coil, has an inbuilt undetachable inflatable cuff, and is more sharply angled than some tubes in the past. It is available in a complete range of sizes, both of diameter and of length of the horizontal and vertical portions, and it is therefore possible to select a tube that will fit any size of trachea and any size of neck. Once in, it does not tend to slip out or angle forward or backward in the trachea. The Nosworthy-type mouth of the tube gives plenty of room for suction, and makes a firm union with the corresponding connexion piece. A useful modification suggested by Agerholm & Salt (1965) may be the magnetization of the tube side of the union to give further security against accidental detachment without affecting the simplicity of removal for suction purposes.
This security is particularly important in relation to patients who return home on the respirator or who travel about on intermittent, positive pressure respiration, as does at least one patient in a van in this country and abroad. The Cavendish screw adaptor permits a firm union and is so arranged that the connector can still rotate but can only be detached by turning a screw collar. The screw is relatively coarse and allows detachment upon one and a half turns. The Salt magnet adaptor resists disconnexion up to a pressure of 40 cm of water, but parts thereafter on a firm pull or an accidental wrench. This seems to me to be ideal, at least for use in respiratory units.
Once the tube is in position the cuff should be inflated to a degree just sufficient to prevent an upward leak of air into the pharynx under the positive pressure to be exerted by the respirator.
The dressing for the wound should be as simple as possible. Complete hiemostasis must be secured at all stages of the operation, and one or two thicknesses of tulle gras may be all that is required. Gauze, wool, bandages and adhesive strapping get in the way and should be avoided.
When the patient is transferred to the respiratory unit, the tubes from the respirator are supported before they join the connexion piece from an articulated adjustable metal arm which is fixed to the head of the tipping bed and not to an independent stand. This avoids the accidental detachment of the tube or the patient being suspended like a minnow on a string when somebody tips the bed and forgets to lower the stand. The care of the tracheostomy is now concerned with the maintenance of respiration without damage to, or obstruction of, the tracheobronchial tree.
Humidification and the necessity for overventilation, perhaps the two most important factors in avoiding complications, have been dealt with by Dr Spalding and Dr Lucas.
The protection of the lungs from drenching by the contents of the pharynx depends on the inflation of the cuff. The most hazardous moment for the patient in the early stages after tracheostomy is when the enthusiast, who has heard about pressure necrosis of the tracheal mucosa caused by the cuff, deflates it for luck. It is difficult to suck out the pharynx completely even with a tipping bed. Unless the bed is tipped this deflation of the cuff allows whatever saliva, nasal secretions, regurgitated stomach contents and pus may be lying in the pharynx to shoot in to the lungs. It also stops the artificial respiration, not only for a few moments but for the period of time during which feverish efforts are made to suck the pharyngeal contents out of the tracheobronchial tree. For these reasons we do not carry out routine deflation of the cuff. Hewlett & Ranger (1961) and Beaver (1961) are among those who also advise against routine deflation. If the cuff is as wide as possible, of a soft non-irritant material, and is inflated in the manner described, the danger of tracheal necrosis is negligible and is certainly far less than that incurred by routine periodic deflation in all cases.
The removal of secretions produced in the lungs is a difficult problem and is a procedure which carries risks both of introducing infection and of damage to the respiratory mucosa. Various recent advances appear to reduce these risks. The use of pre-sterilized disposable plastic suction catheters is an advantage. These catheters are smooth, light and flexible, but are sufficiently firm to be manageable and are put up in packs which are easy to handle. As the catheter is introduced the suction should be stopped, most simply by pinching the tube connecting the catheter to the sucker; if the suction is not stopped the tube sticks to the mucosa, and may be difficult to pass. Gentle suction is used as the tube is withdrawn. The frequency of suction is a matter for assessment in each individual case, and the vital consideration must be the clearance of obstructing secretions. It is worth bearing in mind, however, that suction in the conscious patientparticularly unnecessary suctioncan be an extremely unpleasant experience. Incessant disturbance of the patient for any reason can be very exhausting. I believe it has been found that by the simple act of waking up political prisoners at half-hourly intervals for a day or two you can get them to swear that the moon is made of green cheese. We must be careful to allow our patients as much rest as is compatible with their well-being, and one thing that undoubtedly interferes with rest is sucking out the lungs unnecessarily. Disturbance for other reasons such as the routine recording of the blood pressure, so much enjoyed in some nursing circles, should be avoided unless it is necessary.
The advantage of plastic disposable gloves, of the type to which Dr Spalding has referred, is that they are easily donned. They do not abrade the hands and conventional scrubbing up is not necessary. The necessity to scrub up repeatedly, day in, day out, followed by the wearing of conventional surgical gloves, can present a very real problem of wear and tear of the hands.
One point about suction that has been raised occasionally is that the inexperienced find difficulty in passing suction tubes and manceuvring them when they have been passed. Minimal lubrication and skill and enthusiasm will permit the passage of a suction catheter of suitable size through the Radcliffe tracheostomy tube or any other. If difficulty is found in inducing a disposable catheter to enter all parts of the tracheobronchial tree in a particular case it is justifiable to return to the former practice of using a Tiemann's catheter with its directable curved and angled end. Doubts expressed about this and other aspects of the care of the tube always remind me of the irreverent and untenable proposition that when the nurse is having difficulty with the tracheostomy tube the thing to do is to change the nurse and not the tube.
Mr William McKenzie (London) drew attention to two small points in the technique of tracheostomy. The first was the horizontal incision. If this was used, the upper border might become swollen in the first week or ten days and drag the tube out of place. He preferred the vertical incision for a simple tracheostomy. The second point was that the air entry should be watched immediately after the tube was inserted, because a long tube might enter the right bronchus, and the left bronchus would be excluded.
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Section ofLaryngology with Section ofOtology 35 He asked whether anyone had any experience of tracheal strictures following prolonged intubation. He had recently treated such a case and the problem appeared a difficult one.
Mr W C Gledhil (Northampton) asked the opening speakers two questions: (1) Did Dr Spalding consider the detergent-type aerosols or the rather newer preparation, Air-bron, to be of value in liquefying viscid secretions? (2) Had the speakers any experience with the method of laryngeal intubation using Portex tubes, first practised in this country at Alder Hey Hospital. Mr Gledhill had himself been successful with one difficult case using that method after all the usual decannulation procedures had failed, but it was not without misgiving that he allowed the tube to remain in position for some five days. One of the speakers had stated that intubation should not be continued longer than twenty-four to forty-eight hours, and Mr Gledhill feared the possibility of permanent damage to the larynx, but if the Alder Hey method was satisfactory, it might well be possible in the future to avoid many tracheostomies if it could be used as a primary procedure.
Mr Kenneth Malcomson (Bristol) said that the speakers had given an excellent outline of the present-day approach to respiratory insufficiency due to obstruction of the air passages.
Nasotracheal intubation had proved to be a safe and efficient method of dealing with these problems in babies and young children. Most laryngologists recognized that tracheostomy might be extremely hazardous in the very young and indeed Reading (1949) had written: 'Paradoxically the patient is in greater danger of dying from asphyxia after tracheostomy than he was before it' from tube slip, surgical emphysema and bilateral pneumothorax. These dangers were all obviated in nasotracheal intubation but this also required intensive supervision to ensure success. Indeed it would not be unreasonable to predict that tracheostomy in premature babies, babies and young children would become a thing of the past to be supplanted by nasotracheal intubation in the majority except where lung compliance was impaired as in cardiopulmonary abnormalities.
In the premature infant, i.e. weighing less than 2 5 kg (5j lb) it was fundamental to appreciate that there was no cough reflex so that nasotracheal intubation was not particularly difficult. The method which O'Dwyer had recommended for laryngeal obstruction eighty years ago was now being revived in a new form. Mr Malcomson understood that nasotracheal intubation had been thoroughly investigated by Dr Jackson Rees and his colleagues in Liverpool. Laryngologists should accept that their anxesthetic confreres were more conversant with lower respiratory physiology than they were themselves and that the management of these problems would come more and more into their province. Nasotracheal intubation might represent the eclipse of one of the oldest surgical procedures in existence for the relief of respiratory obstruction in the young. REFERENCE Reading P (1949) Guy's Hosp. Rep. 98, 54 Mr Robert Pracy (Liverpool) said that indwelling Portex endotracheal tubes had been in use at Alder Hey Hospital for the past eighteen months. For short-term intubation of up to three weeks they had proved to be entirely satisfactory. Difficulty had been experienced after this time due to the movement of the tube through the glottis. There had been subglottic stenosis. Work was proceeding to eliminate this. In the meantime he felt that for intubation for periods of longer than three weeks it was wiser to use a tracheostomy.
Mr J D K Dawes (Newcastle upon Tyne) wished to endorse the remarks of Mr Malcomson in that it was advisable to avoid tracheostomy as a means of IPP respiration in infants.
Mrs Florence Cavanagh (Manchester) said that she had always been afraid of leaving endotracheal tubes in position for more than a few hours. Should it be proved, however, that this was a safe procedure when continued for weeks it would certainly simplify the management of such cases in infants. She, herself, had never been worried about long-term tracheostomy in infants and had not had difficulty in decannulization. This she attributed to the fact that she never used a tube which filled the tracheashe always chose one of a size which left an airspace between the tracheal walls and the tube and thus prevented any pressure on the mucous membrane which might interfere with its blood supply.
Another point of importance in infants was the cutting out of a small window in the tracheal ring (usually the 4th ring). In this way the tube exerted less pressure on the cut ends of the cartilage than when a tube was squeezed in between the edges of a simple vertical incision.
She wished also to say something about the inferior flap which nowadays was sometimes used for tracheostomies in which positive pressure ventilation would be needed. This inferior flap was usually stitched to the skinin order to make it easier to change the tracheostomy tube.
Mrs Cavanagh had recently seen a postmortem specimen of this in a child who died of a neurosurgical complaint. The registrar who had 36 Proceedings ofthe Royal Society ofMedicine carried out the operation had previously used this technique satisfactorily in adults.
Mrs Cavanagh felt that in a child the relative extent of the movement of the trachea in relation to the skin was much greater than in an adult and when the trachea was anchored by stitching the lower flap to the skin this movement resulted in strain on the soft tissues between the tracheal cartilages. In the post-mortem specimen the intercartilaginous tissues had been torn, on both sides, as far back as the cesophagotracheal 'party' wall and she thought that if this child had lived another day or two this party wall would also have been damaged. She therefore urged that this inferior flap should not be used in children.
Mr Ivor J C Frew (Newcastle upon Tyne) asked Dr Lucas his opinion regarding the interval of time before he changed the tracheostomy tube in a case of artificial respiration. There seemed to be a great difference of opinion in many units, but Mr Frew had always felt that the tube could be left in for a much greater length of time without necessarily producing any infection.
Mr S W Allinson (Boston, Lincolnshire) said that patients who had or were liable to develop obstruction to the airway due to unconsciousness, vomit, blood or local injury should be rolled over and placed in the semi-prone position with the head pulled back. As things were now many lives must be lost due to patients remaining on the back on their way to hospital. Dr Spalding, in reply to Mr Gledhill, said that he had not been convinced of the value of detergenttype aerosols and that in his experience water as humid air was at least as effective in liquefying secretions. There was some evidence that hot water humidifiers were more efficient than those producing a spray at room temperature. He had not left endotracheal tubes in situ for more than about thirty-six hours, but if the Alder Hey method could be extended to adults as well as children it might prove very valuable. Dr Lucas, in reply to Mr Frew, said that there was no hard and fast rule about the time a tracheostomy tube should be left in position, but it was usually about a week.
Meeting February 5 1965
The following papers were read: Malignant Lymphomata Involving the Jaws in The meeting will be published in the Journal of Laryngology.
Meeting May 71965
The subject of the meeting was The Respiratory System in Health and Disease, and the principal speakers were Mr W G Edwards, Dr J Pepys and Dr J I Munro Black. The meeting will be published in the Journal ofLaryngology.
